Quantitative measurement of DNA adducts using neutral hydrolysis and LC-MS. Validation of genotoxicity sensors.
Neutral hydrolysis and LC-MS/MS analysis of 6-nm-thick DNA-polyion films used in voltammetric genotoxicity screening sensors showed that concentrations of N7-guanine DNA adducts with methyl methanesulfonate and styrene oxide increased with incubation time with the same trends as found for sensor response. Results show that the genotoxicity sensors can be used to estimate relative DNA damage rates for chemical toxicity screening. Neutral thermal hydrolysis provided a relatively clean sample matrix allowing quantitative estimates of nucleobase adducts after several minutes of incubation with damage agents. In addition, an approximate standardization procedure for neutral thermal hydrolysis was developed and validated that avoids need for a pure standard and should be useful in cases where nucleobase adduct standards are unavailable or where their identities are unknown.